The present investigation may be useful for the design of space ship, solar energy collectors, study of movement of oil or gas and water through the reservoir of an oil or gas field, underground water in river beds, filtration and water purification processes. The study of flow past a vertical surface can be utilized as the basis for many scientific and engineering applications, including earth science, nuclear engineering and metallurgy. In nuclear engineering, it finds its applications for the design of the blanket of a liquid metal around a thermonuclear fusion-fission hybrid reactor. In metallurgy, it can be applied during the solidification process. The results of the problem are also of great interest in geophysics, in the study of interaction of geomagnetic field with the fluid in the geothermal region. 
The most common type of body force on a fluid is gravity, which is defined in magnitude and direction by the corresponding acceleration vector. Sometimes, electromagnetic effects are important. The electric and magnetic fields themselves obey a set of physical laws, which are expressed by Maxwell's equations. The solution of such problems require the simultaneous solution of the equations of fluid mechanics and of electromagnetism.
One special case of this type of coupling is the field known as magneto hydro dynamics (MHD).
Hydro magnetic flows and heat transfer have become more important in recent years because of its varied applications in agricultural engineering and petroleum industries.
Recently, considerable attention has also been focused on new applications of magneto-hydrodynamics (MHD) and heat transfer such as metallurgical processing. Melt refining involves magnetic field applications to control excessive heat transfer rate. Other applications of MHD heat transfer include MHD generators, plasma propulsion in astronautics, nuclear reactor thermal dynamics and ionized-geothermal energy systems. An excellent summary of applications can be found in Hughes and Young (1966) . Sacheti 
MATHEMATICAL FORMULATION
with the following initial and boundary conditions:
where, On introducing the following non-dimensional quantities:
The initial and boundary conditions in non-dimensional quantities are
skin-friction, Nusselt number and Sherwood number:
The skin-friction, Nusselt number and Sherwood number are the important physical parameters for this type of boundary layer flow, which in non-dimensional form respectively are given by: i) knowing the velocity field, the skin-friction in the non-dimensional form is given by 
METHOD OF SOLUTION
In order to solve the unsteady, non-linear coupled equations (2.7) to (2.9) under the initial and boundary conditions (2.10), an implicit finite difference scheme of Crank-Nicolson's type has been employed. The finite difference equation corresponding to equations (2.7) to (2.9) are as follows:
Initial and boundary conditions take the following forms where N corresponds to ∞ .
Here the suffix 'i' corresponds to 'y' and 'j' corresponds to 't'. Also After experimenting with few sets of mesh sizes, they have been fixed at the level Δy = 0.05 and the time step Δt = 0.01, in this case, special mesh size is reduced by 50% and the results are compared. It is observed that when mesh size is reduced by 50% in y -direction, the result differ only in the fifth decimal place.
The complete solution of the discrete equations (2.14) to (2.16) proceeds as follows:
i) knowing the values of C, θ and u at a time t = j, calculate C and θ at time t=j+1 using equations (2.16) and (2.15) and solving the tri diagonal linear system of equations by using Thomas algorithm as discussed by Sastry (2005) .
ii) knowing C and θ at times t = j and t = j+1 and u at time t = j, solve the equation (2.14) (via tri diagonal matrix inversion), to obtain u at time t = j+1.
We can repeat steps 1 and 2 to proceed from t = 0 to the desired time value.
The implicit Crank-Nicolson method is a second order method ( 
RESULTS AND DISCUSSION
In order to gain physical insight into the problem, we exhibit results to show how the material parameters of the problem affect the velocity, temperature and concentration profiles. Here we restricted our discussion to the aiding of favorable case only, for fluids with It is noticed from Fig.(2.11) that the skin friction increases with an increase in magnetic field, acceleration parameter and chemical reaction while it decreases with an increase in thermal Grashof number for air.
It is found from Fig.(2.12) that the rate of heat transfer falls with increasing E. Nusselt number for P r =7 is higher than that of P r =0.71. The reason is that smaller values of P r are equivalent to increasing thermal conductivities and therefore heat is able to diffuse away from the plate more rapidly than higher values of Prandtl number. Hence, the rate of heat transfer is enhanced. It is found that the rate of heat transfer falls with increasing Eckert number while itincreases with an increase in Prandtl number.
